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immcom) 

( A ) m^'^m&^m^mmmi&iitt^ -y h 

mm.^s^^^9m<oi.mmi^it^^. mm 

mmizmtrmtm^F^m^^^xub ; 

(D ) HtiieS^c0l!-^5e«O^*^*>^>. ME (C ) X 

I 2 ] it*5l 1 icifim«^:^ffiT'j) ^ T . m ie« 
[if««3 ] ( 1 ) mmmzmmm3:tt^ yhx 

(2) mc^±m^c^mtmiiis.^m&'^m&« 
cGitiztizxr)^ mim^m:mmco±im 

s. 

[ mm ] mm 3 izum^<^ -t y-9--geM 
T'S>oT, nss^m^mm&Thizbmmb 

[ mm 5 ] msm 3tfzii4 tcieaco^ u^-ty^ 

Bmm'&mmi4mBTS>izbi:mbt 

[if«Jl6] i«^3i7t(i4Kffiao^N'>f^-fey9- 

i}K BmmBM<7)mmsx'hi>zb^mLb'rh 

{ mm 7 ] 3 4 ;t(±4 iztm(7)^ ?r-fe 
-sawt'^ot, Me*-y h^--K>y hrsyiss* 

[fi^jss] it*3i3 4f^ii4tiaKWN'^5r-t>'-9- 

-gaMt-^)->Ts fri£*-y hX;K>y hTS/KSS 
llfe«*ga«0^222#gT'*>l.ii:S:#S!i:-r 

[11*119] (l)Tia(a) , (b)07S/iie 



( a ) iNi^iese«OX-238S@i07S /Rffi 

( b ) mm^m&m i -vsgcor $ y8^?»j. 

(Cl^T, X{il48-'150<^ffi«iO{4af*'3. Y{il40 
t&^^'f'iistsZbi^Wibi-h^Uyi-'ty'f-m^ 

[ff^^io] rm (a) (h) (^mm. 
i^miz^tizb iimb-thJU ^-ty-f-mB 

(a) ^^yf=iy^:ttiTS.ymmUVy:tt-X) ; 

(b) 57fvyB«[^-^— fe'gaMtt^i-eco-asio 

( c ) mm<r> ( b ) <r>Rmtnm<r) ( d ) coie^nt 

( d ) BmmBmx^immr s yKE?"] 

(ZZX. X(il48M50coe»<OfiaT*S) ; 
( e ) m^co ( d ) comnbtmn ( f ) <?3E5«i: 

(f ) *life^3tgB«coi-Y#Bto7$yiiie?ij (c: 

( g ) wfm ( f ) ^is^jtf^o ( h ) (omm srji 
mt^nymmn ( 'j y;*-z ) : 

( h ) ii/i'^'JzL u yga«*> L < {i-?-<^-Si5coTS y 
sue?!], 

[ft^Jiin (i)Tf2(a). (b)cr)rsyK 

ilJfiJS:, N^i-miZ^?><SL^m.mmB«: 

( a ) Jli^6^3tga®«149~238#B cor S / iSS 

(b) iife^ga®coiM44#@«or$/g?ie 
iz&i & ; t c J; 0 , Mi£es:^fe^3ega«£0Aft« 

mm'FiiStiZ b A'^ jj-fey-r-sa 

[11^12] TfS (a) ~ (h) OS^l^, N*i^ 

(oiitcir-ts fc t ^N'^f y-9--5B 

«: 

( a ) ^f-:t->'Sr-^tfr 5 yg!ii?ij ( V yij- 
X) : 

(b) 55^i^y!gs^:^f-^— «fgaiit>L<tt-e<^)-si5 

( c ) m^<n ( b ) (mmb^m!r> ( d ) <7)i!5iJt ^ 
a^-ri. 7 5 /Mffi^j ( y Y ) ; 

( d ) MifeM3tga«i0149~238#@<07 S ^i!!! 
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( e ) Bu^cT) ( d ) commtm^ff) ( f ) (mmti: 

( f ) mM^mQn<7) i -immr s. mm 

( g ) w^<^ ( f ) commum(D ( h ) coie^iit Sr 

(h) ;<^;l'tvjL'J>'ge«tL<{±^<0-IS<7)rS 

[ii«J«14] Tie (a) ~ (h) cOie^lSr, N*« 
«: 

( a ) Met-<;iy-Thri /cJSMet-Val-Asp ( 'J 

X) : 

(b) ^^i^yW^^i—^m^Vn-^cnT^m 

( Ser-Ser-Arg-Arg-Lys-Trp-Asp-Lys-Thr-Gly-His- 
Ala-Val-Arg-Ala-lle-Gly-Arg-Leu-Ser-Ser) ; 

(c) Leu-Glu (Vy/l-Y) : 

( e ) Gly-Gly-Thr-Gly-Gly-Ser (ii^TS ^Mi 

m : 

( f ) tlfeS*ga«<7) 1 M44«B07S yiSffi 
( g ) Gly-Thr-Argi ;t<iThr-Arg ( U y;i{?-Z ) : 

ctt/ 

(h) 5-y hcO;<f/Ptvii;y5e«<^2M48#S 
1 5 ] 3~ 1 4 OMil*- 1 «fcia«W 

[00 0 1] 

'Oi¥&^ti^^<-i :^'>zy^~&m. t5J;tXH(rfe^NMj!- 
•fey-t-ge«$- 3- H1-I. AM ^-feytf-ite^ 

[0002] 

[ts!*iOS«] mmX-iZ. mMm&n (Green Fl 
uorescent Protein ; tlT, GFP t>V^3 ) 
^3fcftHx;t.;l.4i^-^il ( FRET ) J J£ffl L/^/nM jf-fe y 



:t-t y -t-tfOlSSttJi^^^tiSv ^ t coX'h 0 , t T 
[0003] /U :t-fey-9--ioa *>;5r;l^v">A-fe 

y^-[z^tx\t. iixtx'^z±t<'itnxA'm.m 

[0004] 1 ) ;<?;Uv">A,^1t<7)^fiS;feg| : Z.fl 
Ji. :^)Vi^^MZ^^(r>hl.it^^^^tltz^X\ 

mE-m.\,zx<mm^ixx\^^. ^mmm^t^muz 

M'o^^t^xmmthhiTiX'hh. m'&<r)mm(r)mz^ 

[000 5] 2) X:7^Uy : ZtHi. iDVi^^MZK 

mLx±i:%irhm'S.x'hh, mmzw^w<ti> 
t\ 3ii^:^^)yim^-fh^BFf-iwmzMn'ikt^x 
^mth, x^'jj-'j ytimm-htzi^^z^mmz'mn 
^m^thmm o . tfzm-hi(jfiimx^\^t\^ 

[0006] 3) FRETS-j;EfflU^;&;U^->A!SS1t 

geS : Ztl1,i. :^)Vi^'^Mzm^'&.<nhhil)V^'Ja. 
i; y ( C a M ) i; ^ix\,z^-^th S i^y«i«^r^— fe' 

<r)-mMn. zo<ofeos=5rSGFP*ife^Lysga 

ht^ffimm^itL. FRETSrfiCLTZ-OiOGF 

p<oiit5®3e<o3ss*«3f^bts ^ k mm t/c t)C?)-c- 
^i>. iKgewi. mmzm.m^x-th-h\ -f-coafs 

^zm^^t:,1xX\^hT)V-:iyv-^-iW&l't:\y-^- 

[000 7] 4)-o^0GFP*»^,^|>Jir;^x>^A^S^ 
ttga:^iX(i, GFPcOTS/KE^ilOl 4 4#t 1 

4 e^<m^zca.m^^Ltzii)i>-^j^m^'iSLmBn 
X'hh. ij)v^y^h.i)^c^mzm^'fhbm.m.<r>'m. 

^iJfflLTV^^. ^iigga«t. iailiatciI«i£A-tl.*\ 

\,zm-mwm\^tz^m^<mm'',m^/^'^m 

[0008] 

mwj:^^^ :>t'^y^-m'S.i^m^ijmiwik-f 
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[ 0 0 0 9 ] i oftfrwtcfi. ^mt^^mizMti 

fc. n^f&^<7)Mr^^t<mx'h*) . mz. mmz 

[00 10] 

:^fmmTizsm(r>^n. [ i ] - [ i s ] t:m 
[0 0 113 [ 1 ] BmmBmwtt:mii-t 

( A ) %^mB!9i<m%wmzm^^-B>mit^ •/ h 

<^$s:iti:mm^mm^mBmz&i iztizx*). 

m^^t^^ixd^zmmtmmmirkii^^ti 

(c) mim^m^&mz. lufemtgtt^i^oiif* 
mmizmim-m'f-im^itii.mb 

sici *)mm^izm\Li)mtiim^mi:^u ^-t 

[00 12] [2] [iuzm<^ifmx'h^x.m 

[00 13] [3] ( 1) ^m^izmi&ii-rt^ 

•y hx;K-y hTs /mmcr)mx'mmm^'s<^T 
imMimmix. musBMcommms^itciSi 
$sm.^m&n. ajar/ 

izixit § c t tc i 0 , Hiriaeii^fe^3tse««Af*i» 

[0014] [4] [3] tiEiJOyW jj-fey-t-S 

^mx-h-yx. mm^mitmm^x'h?>^tm 

[0015] [5] [3] ^fdi [4] CIESSOnM 

;r-b V9--ga«-C'*> , Mia* -y h x h 7 5 y 
*iSfe^3KSeWt^S148Sgf*>l.ifc^1t 
fiti: -ri. AW jf-fe y-tr-gfiK. 



[0016] [6] [3] i/Sti [4] tie«<OAM 
S?««A^, *Sfe«3tgafi«m94Si-CfeSCi:$r!mS 

fctSA'^jT-feyif-gew. 

[00 17] [7] [3] [4] CIBiicOA-^ 

igsa*^ Bmm^n<7)m%mx'h&zbmm 

i:-fSAM;!--fey-9--ga®. 
[00 18] [8] [3] ^f^tJ [4] tiSKcOA'^ 
yv-s^nx'h T . ffie* y h •/ h r S / 
*lbfe«3fege«iOlB222Sit'*)S^tSr*^ 

[00 19] [9] (DTIB (a) , (b) C7)7S 

ysE?iis:, Nmi)^miz^i-6ix^m^mmB 

«: 

(b) igfem3i5geK«oi~Y#a<^r$/ias?'j, 
(;::-c\ xm48-i5o«off«ofii:TJbO, Y(ii40 

( 2 ) i#^Af*cffljS<os:^kS:MiE25f3s:MteS3teges 
tm^i-ktiz b iw&bth^^^ ^r-fe y^-s& 

[0020] [10] Tie(a)~(h) (r)mm. 
ggff: 

(a) j-t^jf-ySr^tfTSySIB^^J CJy^-X) ; 

(b) S:ti^y«i«^:^— fe'gefitL<(S^«0-S5(50 

( c ) mm<0 { h ) (r)imumco ( d ) oEflltSra 
^t§rsy»ij (Uy;*-Y) ; 
( d ) Mife«3fegeK«OX~238S@(OT5 y^E^iJ 
aZT. X«il48~150«Offi«Wfl[a-CJ)l) ) : 

( e ) Biraco ( d ) (7)mnbm(o ( f ) coE^t^a 

( f ) »fe«3fegaii<^i~Yis:B<oTs/iie?ii (z 

ZX\ Ym40-W<D^&<^&MX'hl) ; 

( g ) luMtfo ( f ) mmbWMi^ ( h ) ^mib srs 

( h ) y yga«t L < l±-e£0-S«OTS y 

mm. 

[002 1] [11] (l)Ti£(a), (h)<7)7 

s.ym!.m. N*J!8*>4.)i{c*^sKis3ifeS3£ga 

( b ) 1 M44#B<7)T S /KS 
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(2) u^(^i.ii!im<7>^ittmm:mmmm 

[00 2 2] [12] TIB (a) - (h) (Oie?iJ5:. 

( a ) M ^^-y^^tiT s mmn ( u 

X) ; 

(b) S3ri^ve«=^:>—tfSeKt>K {4-^(0-35 

(c) m^ff^ (bxmmbtmnid) mmbi 

( d ) tlifem5KSa«i0149~238#BcOT $ yg^ffi 
?'J; 

( e ) Mk^co ( d ) <r)m\bim<r) ( f ) <mnbi 

( f ) mms.&&<^ 1 ~i44#B<7)r s /mi 

( g ) lir^o ( f ) OE?iJ tf^co ( h ) <nm\ b Sr 

mmhrijmm'\(')y:^-z) ■.ai.v^ 

[0023] [13] [3]-[9]. [11] ^OM 

ixt-\f<zimn'U:^^y^-9'^>sx'hr,x. mim 

[0024] [14] (a) ~ (h) COIBJIJ^. 

( a ) Met-Gly-Thrt TttSMet-Val-Asp 
X) : 

(b) S^j-i^yg^-f— fe'Sa«c7)-a5<;)7S/K 
3E?'J (Ser-Ser-Arg-Arg-Lys-Trp-Asp-Lys-Thr-Gly-His- 
Al a-Val-Arg-Ala-I 1 e-Gly-Arg-Leu-Ser-Ser ) ; 

(c) Leu-Glu ('jy;^-Y) ; 

( d ) mmts.m(^u^2m^<r>r s y ke 

( e ) Gly-Cly-Thr-Gly-Gly-Ser (B^gTS ^KE 

( f ) mm.±mB'A(r> i -mmmnym^ 

¥\; 

( g ) Gly-Thr-ArgS ;t«4Thr-Arg ( l> yij-Z ) ; j3 
J: IX 

( h ) 7 7 y yse®<;o2~i48#a 

[002 5] [15] [3] ~ [ 14] (7){Bril*^UC 



-mix'!'. 

[0026] 

mmmi:mmttzbi}^m^j:^u:^'ty^-m&'S 
(r>m1fml>z':>\,^x (A) - ( E ) £7)Ig)itiJ^B3t 

[0027] <*f&Bj(OAM jf-fe yi?--5e«<of^C^ 
(A) B^mmmmm^izmimrrt^y h 

(OT, GFPttV^d) 2 3 81i<:07$yi!*»4> 
'5:I.Sa®T'J)S. *l|BflffsefflL7tGFP{4. Clonte 
chtt*^^>A#L7tffi^;c.GFP (EGFP) t-S>S. E 
GFP(4. **«0GFPW4#^tL'5rVVN'U>' (gtg) 

1' OA'yy (gtg) 2:«BSt;tEGFPcOtSB!feJ;tX 

r $ ymmmmm^ i , i iztm<7) 
7^mmmizmii'-2m<r)7imu. *hb« 

[0028] *^BBtfcV>riagtf^«§ix/i>'NM :t-fe 

yv-s&mii-^x . N*<?);< f-3f- yofitr $ y 

1 ■ WN'U y**#ASit3t Ji^OE G F P ^ffiffl 

[0 0 29] *Jt*IS|BjT'{4fiEi:WtC. GFP$-01A 
(c^tJ:a^©B&^bt7t^3i-C5^-f. GFPJi, ^cr,^ 
=Fm&<7)fH^'P^l.z^^m^^LX\>^l. GFPJ4, G 
FP^3-K1-ScDNAS:#tfr7X5h\ MliipE 
GFP-Nl (Clontechtt) fr^SBS^-tfrSCl t OA^-fS 

[0030] :^mizt5\,^x . G F pm^'mizm 

iRH-t r*-y h;^,1f-y hr$yR^j bit. tm<n 
et^l.GFP±<07 5yBS^t'J>'9. ZCOt^ yhX 

^'/hTk ymvmoi&mx'G f pofltjisriissg-f s z 
[003 1] G¥P<nim.imi-thbM. ntL< 

*>^.3afli^Scwr$yi! («Fi;L<{ii~i o«cor5 

yi?) m^-f^zbi^^"), fzfzL. GFPc7)tiiS2x 

xhtiiii. m.^titimzm^ttcr. ^^<r)&^^ 
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izb mm^iti:\^\\ miK mmxis. 
b . i mt t < {i 1 - 1 0 osfflxm-rs zb^\>^ 

•5. 

[0033] :^%mizjs\^xmm^bii. m±^m. 
mym^. ^^^mt. ©its. ^^m^tcb-comm 
mmt. ^WMxuMmm-mb lx. mitm. 

[0 0 34] Z<DJ:d^j:t^-/hX7ii-yhrimmmb 

a/?«7)y\'^;t-feyf-ge«SriSf^Ucti-?>, gfp 

(ommmz^\,^m^^ii7iymmmti^GF p± 

[00 351 :L<ni.^fj:t^^^/VXifs^-,Yr\mWk 
\i. a^«K^GFP$r^rf I.^^M^^ry■^f-Sa«^ 

zbK,x%hif. GFPmm^-k^xm:^hz.b 

v(rmmbim^^^\^x\^h7^mxhh^m. 
tm^<nx. GFPo<gftfliji*»4>fifeai:***s-^^ 

\^x\^h7\j'm:t^-yyxif^-jYr%jmmbm. 

■thZbifX^h, 

[0036] i^%mz1a\ ^TJtSSiXTt G F Pc/);n h 
VrXJmmi. GFP<0|g94*S, ^96# 

[00 37] (B) Hlrfe*-yhX--K-yhrSyKg|S(7) 

$(<ri±\m^(ry&\k.mmL'mm.%m.^mz\i.7Lh 

s-tt. «3t#tts-^-fi:$*i. J; 0 ^zmmhmmt%=f- 
bim^^td-zm.'imi^'&^mmhiM ■. m. 

GFP«0n#gc7)75/®?T'3;)|.ti®SLTOT 

[0038] *%B3tCfcV^T25J^ISfe^7tMa« (ti 
T. K^GFPti,v>d) i:»±. #*L<{i, GFPS: 



it^',vxir^'vV7^jwmrfmmiM. gfp<o 

n#a<7)r5yS!i:(n + l)#icor5/iSi:cora) t- 

ns^x. 'mnmr^m mm. (n- 
a)#g-n#@<7)r5yg!) ^mcftzb^zi.'OG 

FPco^i-^^jSSrBt^'L, ^e^W^;:f^5tTGF P<7)2|s5|^cO 

{4\ Gly-Gly-Thr-Gly-Gly-Ser) T'jiteLJttcO Jl^d 
(lllC#gS) . 

[0039] yt:^iL. z<r)^^i-£mn'^m^^\^X 
GFP3ts:*coN7|«gh**coC*iSfc2rji«gL. 

«fcsimy::se«i:L^r<Tt), mmxm^ixt: 

t ^(7) 2 ocoG F PBrn-A^mi-l. C i: t #i ^>ixl, . 
[0040] ^rfc, G F P(0**cON3l^i: C^igt 5r 

ji^i.rs/K(±. »^L<{±TsyK2-i o^j-^ 

^ L<. #tifi t^-ifl^yt t-Cfi, Gly-Gly-Thr-Gly-Gl 
y-SerAW^>ii&*^::ix^>CRlS§ix=5rv\ 
[OO4n0ll;ltf, GFPS:n#S<075yKi:(n 

+ i)#aor5yKi:ois-C'«L, »:v^T^ (n- 

a)#B---n#ScorS/Klr|^L, **cON*«t 
C5fe«i:S:±5l!<Ojli^rsyirC3!te$-l!-^i^, 

GFPti, N*ffi*»A>)lt, (n+l)Sg~2 3 8#g 
c7)TSyil, jSgrSyg!, l#B-(n-a)#gcor 

fcv^t, as:GFPO«ys^rN*«fc<fct;f/*/i{ic* 
ffi{c««8tt^^S:iiilS§-ii:SifcK=3rS (01D# 

[004 2] *>|.V^{i. GFP|rn#g<?)TSyi?i: 

(n+ DSgcorsyKto^T'Wffirt. <js:i^t\ (n 

-a)Sg~n#g<7)r5yS$:^L. *5feiON*S 
fcC3(c4gi:»ji]te$-fr=5rV>:©^tov^TJi. Sd^GFP 
{i, lSg~(n-a)Sg«T5yKi:(n+l)Sg~ 

23m'^(nT\muz^m^iif^wm.bts:h, z. 
<r>^. f^coisT'. m%tvz\^-m'm%.<rmzm 
m.'H-^w^x'm^^hzb t J: o-*^^^^** 

m^t\t:itt 2oc7)GF P|lffr*»«W&f I. ^ 1 1>#^ 

[0 04 3] ^13, C:;t'GFP$:»tl>*-yNX.-K 

•yhTsysss (n#g(7)Tsyi?) m.<^b\t. m 

Ui. (n + 5)-(n-5)OliH, ff^ L<{i (n + 
2) - (n-2) OKffl5rV^3, ^Jt, K;*-tl.r5y 
B|l*>a(Ott{i. mmx-^X 0. »tL.<{±a = 4 

[0044] ±^cOffillc7)a/?c7)K^GFP$r, 

Hry-9--ga«^ffifi£-rs<Sflli: fc^ff •i.c: t*>"r'§ 
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[00 4 5] (B) xstfcv^T, HBieexsGFPtca 

[004 6] t^oT. *^BJ(;*3V^T«JSgtti^i^{i. i 

^<r)±mmm:\ti^G F p ^z{m vsl^g f p co 
m&iz^itiimLmmx. is^oFPtais^ii 

mmi^Ltzm^zT^i^LxwA^fix^^hz t m 

^f-^-irtxm^^iix\>^izkmtL\i\ 

[0047] CcoJ; ^ ^j:imm^l,i. -^=f-X'hr.X 
i,J:c>L. -^'^\^XJLX'h'^X{ji.\\ -^=f-(r)^-^. 

mm=F) (d. t'r~-H<r>wm.^=f-(owm^^z^ 
it^iR&L. <!K\.^x'^<r)±wmm.mci)\ m<nmm 

»&.'it'f-<nMm&^z^^^WSL. ^K^tKrm&m 
=f-<mmiitm.^G f poiimmmz^it^mz t^t 

^ix^K^z^m LTS^G F p<7)ai«c«jstcss^i:$-iei 

1 0 0 4 8 ] ^£7) J: 3 tc18«gtti»-WZ^iUiiO«^ 
, -en-f i^^o^^i^coffl3t^^l:*5^X^ G F P iOffiJttc 

•5, »3£GFP^cof^ffl3!)<:^$<, fe^Wts K35GF 
P iO®3fe#ttS::*c & < ^it^ € S ^ fc Co^:*? 0 ^#5 

[0 04 9] ^ift. ^%m^Zi5\^xm:GFP\,Z-^m 

mm.m=F-\i. ^<mm.^wMis>nx'mLx\^ 

'i!^(nmmm=Ft Lxm\^^fztij<nx'hixt.f, «i«g 
'^^^z^m-thm-im^tmm?)-^^ Lx\^t 
-^51f3S•c^)oTtJ:v^. 

iittiC RE (Cyclic AMP Responsive ElemenU^S 

•&as« (CREB) i:CREB*s^ae« (cbp) 

[0051] ^%mX'\i^<r)Wm.m^zii\^ 

•tfm;i'*£^'i'jyji-&«tlSr^&-fs-ia5 (fiii*>. Ml 

3iffr) ^atStt^^^i: tT<JfflL/i„ CcOi9>5:ffitg 
tt^^^SrK^GFPtca^titt\ c:c7)ii^5e«»i:X? 



[0052] eijS'GFPtc, ;«:?/wt>''^';ygeM (c 

aM) i3j;UfS;ti'yefi(^-t— fe- (Ml 3) ««tltt 
t»-^S:aigL:tSt^5a@colM^ . 01 Bt>J:t^lll 

ii$:-»:7cWtll2tjK-r. 

[00 5 3] ll2lC^tJ;dtC. eSjI^GFPtlSMS^J- 

<7)N*«tCl¥^ttl.fflife3h'y (Met) ^-ttf'J^*- 
Ji, yy*-X ;g5^GFPcON5|?SgiSlfc«Sg1t^i^ 

( M 1 3 ) S-jS^-t^ 'J y;<f-ti, y y:<?-Y ; S^G 
F PCOC^Wtiltgtti^^^ ( C aM ) t ^iite-tl. U 
Uy;<?-Zi;*}rr^, :5r*J. GFP**<?)N 

^kc^^bm<'mTijm (ggtggs) \,z 
^TJi. k^g f p ffm?m^<nw&^^mtitz 

^\ 

[0054] c:ix/5># y :^;&-cO:g$^5iH±|!RS§ii 
-?-iO*§{i0-l 0Ji*W* L<, 2 

[ 0 0 5 5 ] y y:^-},t. m^'A'it^<niLwmm<r>mt 

^^G¥P\,z\mthU^X'hh<r)X\ Vy:^-(r)^ 

^^ffi^jtCct OiS^G F p^(oiLimm(D^m^-^ii 

^^^l.tifgtt^TtcJ;0^^;c=5r(tiHf=5r^>^v\ <jy 
il-ts: L-C'SS^. a^G F P i: t L/c 

[0056] Umi, U y;;?-oE?iJ$r«^^$-ti: 

J>S » 

[0057] ft#:Wfc*l6B3(cfcv^t(±. SX^GF P t 

m^'m=t ( M 1 3 ) ^m^-th u y*- Ytoie^ijsr 

%n^^^ifz)Mii^y'^~^m.-km,h. f<DR 

mim^x^^h (^i-«4#!S) . zzx'ii. 

K^GF PCON**<2|s:3|5c7)GF Pc7)149SB(?)r S yg! 

& i: ^ , ZCO^G F PcON^tcBUg^-ri, U > 
:^-Y<OT^jm^ ^GFPcnimSlfZitSmiTS. 

ywtj k^ii. ttz. ^GFP<7)ummzm-rt 
Tsygsj *»^)N5i;fflatim-5itrsyi?$r tgfp 

(?)147#gtCffl3-ri.T5/S!j |5)«(c, eX 

^GFPC0N5|5*^ 2|s:*c7)GFP<?)150Sac7)T$yi? 

i}^hm^t^i,zi,i^ za)^GFPcr)mt,zmm'ti> 
vy:^-Ycr,7s.ym*'^Ni^mt,z2mmr>fzTiym 
i rGFP^i48#a{cffia-ri>rsyBtj t^ihz 

tifiX'^l, 

[0058] tm(Om 1 ~4 tiZimcOJ^^ :t-ty-<f-g 

fGFP(7)ummzmi-67^m^ ip. mitmm 

SrfifOJ©-^ (G5 2C0ASP. G18, G7 9i7)Glu) . fc 
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J:t/*i!»lr-5-Wffl!«[<0-a5{Cj$-5%& (G3. G 1 7 

tfOSer, G2 2cOThr, G4 7cOTyr) . ^tgWt^RlEtt 

^Sttffll^l?:^^^ (G6 2«?)Lys. G19. G7 5 

FPc?)i48#s{cfflif -STsygj mmi&i^m 

{c^r-5.M{C. rGFP<7)147#etffl^-?-|.rsy 
eu>Thr>GlyCO)lIt, :t-fe>'-t-«OR(EttfcftV^|^ 

ro(i, ummkr&ff)^imi:±i,fmmi^L^^ (g 

19) . c:<^J:otc'J>';*-<offim»^^$-ii:SC: 

I, 

[00591 m-^mnmmi, ^^^^i^oafEi^i^w 

aryxi \^ms<mmzmxLx^m$-ti>ztiz 
[0060] ( c ) mum^ «o@t^aa«t . mtiim 
S : IS ( B ) t i off^jii^^iu^aew^^'^-t-cv^i, 

[0061] mmm'Fm «j ygawfc 

Bm^m-m^f-tlX. :^)l^=J:LVyi,Zf^^lX:^ 

imLxi>iiK^i. h^h^^ii. m^&itimLx 

(=tLX\>''hi^mm^. mm ATP. ;5;Wn'3-;1^. 
^■^zy^- {ii)\^'^^h,^y^-) fc tT<0««g5:lli2 

[0062] hh\^\i. mmt'^m RE^-&ga« 

(CREB) tCREBte^aSK (CBP) cT)*^. 

'mm-t LXM. mmhi^^'-'d^m-thztif^ 
(0063] m/&.-9i=i-<r>±wmmz%m^ms:-tm=i- 



WM.<r)XT—i^±.<r)^-fy)^-\,zMi. mm^im, 
wmzmathzh^zii^^htii,, z<^ijmt. ^<r> 

LX\,^6AX'mU\ =5rfc, f^fflH^«i. «i.ti'AT 
P^;*;l'>'N'3-/P$:ffl(,^|,:©^, jlSJS (HBS) 

mi. 2 0-3 oouMcommvmttizbtmm' 

[0064] ( D ) witm^ (^m^mm<r>^j:*^i-h . 
ifrie (c) xmz}:*)mm^iz^iti)mihm^& 

( c ) mmi.zx 'omm^iz^itmtim-^m&K 

miit L < immmm^zm^ifhtitz ccd:^}^ 
ymm^^xmtai. zix(>i/u ^-^yf-s&nt 
txmm-i. zzx' ^mm^^z^itmti^j t 

mm hzt ifix'^ hmMffi^ittmih zbi\^ 
0 . mm. mmL(ri&^yjmmm^itThh% 

0. l&±^itti>Zk.. X^ntL<\il~~lO<r)m 

mx:m:thzfk\^o. 

[ 0 0 6 5 ] IS ( D ) X'WSR^titzfU ^-fey-t-g 

&mi. '^y^-tLxmm-hm=f<7mmzmtx. 
'^mm^'A<^mm^mmi^^zmtu%hm.',zh 

[ 0 0 6 6 ] 1 3 (cG F p<r)'m&m.if^mi\>z^ 

^L%hXo\.z^^^ixtzJMit-^y^-m^'mi. H 

mmm.'k.Lm^mmi.zhhb^^o z t 

[0067] mm. m:m.i)m%m.m:hh^. 
AM^^:y^f-gawi, 'mt^mtimb'^m:^ 

t^v^«®coByM^{cS)S. znm^izi6\yXf^ 

■ctctv^u. 'm&m.(om.^imi<zh^xi,ii\.\ hh 

v^ti, 8i^GFP{4«3K3il«<Oi8;v^tttBK*oTtJ: 

v\ zzx'. mi%Lx\^-^j:\^b\i. %^^mm 

\i. ^y^-bLxm'^t^Wf-<rmE^zi^^ . ±ao 
^-fk* ( A F/F*<^^^r< i: 1 0 . 1 \:X±.mtfh&) 
t li^^m^^^^Wz^it Ukl Wzm 

zbi\^o. mm^z. mMm^^\^b\i. ^y^-b 
Lxmxfhm-mmzii o . ( a f/ 

F*«^^=5:< 1 1, 0 . 1 UU^^b-r 5:5^ LT , 1k% 

[ 0 0 6 8 ] A'>f ?r-b yt-gd«*«BSi#«»fc*)or 
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[0069] ±M<OX 0 ^z^U 3i-by-9--SaKSr{g# 
[0 0 7 0] [AM:t-by<f-Se«fcJ:lXA'^^-by 

[007 1] ^%mco^<'^ 

( 1 ) mmm^z^mmistTt^y h;^^-y hrsys 

(2) g*<oi»ffljttf03E^b^B?iEia^GFPt=fE;iS 
^tlCctO. MBe&^fGFP^ifWfjtJ-^^fbS*. « 

3t^tt^sMt$^s J: 0 izWimtmrn^^^-ttsz 
[ 0 0 7 2 ] AM ^f-ty-f-m&wmmmt ix^ 

(4, *.yh;?.;K-y hTSyKS*<7)jefi?T'GFP<:or5 

fl.::t{cJ:'9GFPO^H'«JS?:2S^L, iCJStfSt 
T G F P N *^ i: **c7)C t J-SmT 5 y 

[0073] tfz. mmm'Fi:^, ±ti^uztm 
x'h'o. m^ii^i'&mK mmm'i'^zmtmT 

mizx 0 , i.mmiz^itimz im^^x-h-^x. 

[ 0 0 7 4 ] K5EG F p . jsfigffi^^i^ 1 1 \.z. mm. 
[00 7 5] tfz. Jia^totfco, ifwmi^^^^y 



25^GF Pfcl^LSSJlgGF PcOfflJtfclgfliSraJJtll 

hm.x\ '&.^Gvv\,z'm^ixx\^h'm.ifhh. 
-^xmrnirii. **coG F pmmm^ ucm^z 
ismtxmmtix\>'^?>ztmtL\\ m^wta. 
GFPt:mifzimizv y^-^'i'i:ittxm^ti 
x\>^hzbmti\\ 

[0076] StC, *^Bflc7)A^ ;j-^,y^^_gQ«t ^ 

tx. mtmmimmi-h. mifctn'o, ^mM<^ 
^itLmicox'h^. 

[ 0 0 7 7 1 i/c. 2|s:|%BBcr)A'^ 3!-feyi>--ge®J4, 

»t t < «i;^<7)* -y h -y h r s y ^«a*^G f po 

148#B. 94#g. %#g. i,L<fi:222#@<7)7Syi? 

[0 078] GFP<oumm7s.yfmmit^-yh 
ewti, L<«, Tfs ( 1 ) . ( 2 ) <oie?is-^tf 

( 1 ) Tie ( a ) . ( b ) 07S N*a*> 

( a ) igfelt3feSe«<OX~238#g c?)T 5 /iSE 

(b) iifeS3tse«<oi~Ysa^TsyKE?ij, 

(ClCl-C. X{4148M50<Offi«<Ofiaf* 0 , YJ4140 

( 2 ) ^McoiLimmco^itmfimm&mm&n 
izmi izbizif). mmm^mtSBn(7)i.m 
m^mt^-^. ^mm^'it^'^ixdizmmm 

[0079] i/c. GFP<0148#acorS/ilS»Sr 
-r-aeSO, i Oft^W^SrWt LT{4. Tie ( a ) - 

( h ) <om¥\ $r . mm-m^z^th z b ?:mLb t 

I : 

(b) S.^i^ymm^i—mGKtL<ii^<D-^cD 
( c ) fraco ( b ) cOil?iJi:fMO ( d ) <^fSMb 

mi7i ymt^i c; y*- y ) ; 
( d ) *ife«5tsai?<^x~238#@<oT s ytmn 

{ZZX\ X{il48~150<OttS6Offl[StS)S ) ; 

( e ) ( d ) COW.nbn^<0 ( f ) Offi^lJtSrat 

( f ) »fe«5i£se««oi~Y#@cor5yiis?[| (z 

ZX\ Y(414CK147c7)ffiSC0CiST'?)l.) ; 

( g ) iraco ( f ) coE^jfcfMo ( h ) <r>mb 
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mm. 

[00801 CICIT'. (a) CDyy;i&-X{i. ^-^^r- 

1 0 ficor S O . J; 0 ^ L < <iMet-Xaa-Xaa 

(Xaa(ifiE»OrSyi!) T'J>0. HtC»i L<(iMet-G 
ly-Thr, Met-Val-tepf3bS. (c ) <0Uy;!5f-Y{i, 

ffiEors/Ki:m-$).s*^, »4t<{io-i omcr> 
nmx'M. i.'ontL<\i. 'jy/j-Ycony 

Thh, (e)(r)]mTiymi.mi<ii. 2~i 



fUTft 0 . WliZnt L < ttGly-Cly-Thr-Gly-Gly-SerT 

kt. ( g ) <7)U y:f}-Zii, ffi«OT5/iSE?iJt'S) 
1.*^ *f*L<{iO~l 01(7)7 SySt'J)'), .fcOlif 
S L<ti2~3fli075yKfS)'5. Htciif ^ L.<liTh 
r-ArgT*>S. 

[0081] ±j^cr,G F Pc0148#gC0T 5 ^mmi 

-fey9--se®cow^Tie«i~2(c^j^i.. sttgu 

^^-i^fcLTfiS^^-ygigdfT^— b' (M13) teilX;^ 
;Pti^'iy> (CaM) SriSfflL/i. 

[0082] 

[«1] 



S 1 





X 


M13 


Y 


cpEGFP 


z 


CaM 




ATPfS^ 

(A F/F) 




G3 


MGT 


O 


TS 


149-144 


GTR 


O 


+ 


0.6 




G4 


MG T 


O 


TS 


149-144 


GTR 


CN 




1.6 




G6 


MGT 


O 


TS 


148-144 


GTR 


O 




n t 


nt 


G7 


MG T 


O 


TS 


147-144 


GTR 


o 


+ 


0 




G8 


MGT 


O 


TS 


146-144 


GTR 


o 


+ 


0 




G9 


MGT 


o 


T S 


151-144 


GTR 


o 


+ 


0 




G 1 0 


MGT 


0 


TS 


153-144 


GTR 


o 




n t 




G 1 1 


MGT 


0 


TS 


155-144 


GTR 


o 




nt 




G 1 2 


MGT 


o 


T S 


149-140 


GTR 


o 




0 


+ 


G 1 3 


MGT 


o 


TS 


148-140 


GTR 


o 


+ 


0.2 


+ 


G 1 4 


MGT 


o 


TS 


147-140 


GTR 


o 




n t 


nt 


G 1 5 


MGT 


o 


TS 


146-140 


GTR 


o 


* 


nt 


nt 


G 1 6 


MGT 


o 


TS 


145-140 


GTR 


o 




n t 


nt 



[0083] 



[«2] 
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a 2 (ai<?>0':5#) 



yO— 7• 
'^>f«- 


'J>^J — 
X 


Ml 3 


Y 


cpEGFP 




CaM 


S5t 


A TPE&@ 




G 2 2 


MG T 


0 


TS 


150-144 


GT R 


O 




0.6 


+ 


G2 3 


MG T 


o 


TS 


149-147 


GTR 


CN 


+ 


0.2 


+ 


G24 


MGT 


o 


TS 


149-146 


GTR 


CN 




n t 


nt 


G2 5 


MGT 


o 


TS 


149-145 


GTR 


CN 




n t 


nt 


G27 


MGT 


o 


TS 


150-147 


GTR 


CN 


4- 


1.0 


+ 


G2 8 


MGT 


0 


TS 


151-147 


GTR 


CN 




nt 


nt 


G29 


MGT 


o 


TS 


153-147 


GTR 


CN 




nt 


nt 


G3 0 


MGT 


o 


TS 


155-147 


GTR 


CN 




nt 


nt 



[00841^1 ^2i,Zsm<nJU jf-b yHf-ga® 

13) : 

ffi^GFP (cpEGFP) ; 
(CaM) 

[008 5] wC:-C»«i1t»-^ttT<$fflUc9-yh5* 

2 tiBKtfOT 5 yKiE^Ucfeft^s 1 M48#<7)r s 

[00 86] atgttt^-^tLTisBfflUcS^i^i^ 
liMdE-t— if«e«O-g?t07Syi?ffi?iJ (Ml 3 ) S: 
iE?iJ#-t3tCS^-t, CliOMl 38frfrs-3-H-rsae^ 

5reX^LJti)£0TJ)§ (Guerriero.V et al Biochemist 
ry 25 8372-8381 (1986) ) . 
[0087] «l~2tj3l^T^ a^iOA'^fsf-fey-if- 

I.. ro-T'- :>-yA'-G3 (OT. G3i:t> 

G3{i, N5|;^*»^)itUy;^-X (Met-Gly-Thr) ; 
S^Ti^y^Sfil^-?— <f<7)-^ (Ser-Ser-Arg-Arg-Lys-Tr 



P-Asn-Lys-Thr-G ly-Hi s-Al a-Val -Arg-Ala-1 1 e-Gl y-Arg- 
Leu-Ser-Ser ) ; 
Dy;*-Y (Thr-Ser) ; 

KSGFP {N*SS*^A,WC, GFP0149-238#ao 
T\J^n. aiSrSyi! (Gly-Gly-Thr-Cly-Cly-Se 
r) , GFPc01~144#Bc7)TS7KBH5iJI ; 
Uy^-Z (Gly-Thr-Arg) ; 7 7 bO^/l^^ri^'j. 'J > 

o 2M48#gcor 5 ys^r^rti) , 

[0088] ^l-2tCfcV'>-C, 'J>-:i{?-X, Y, Z<;) 

r O J ti. ( Ser-Ser-Arg-Arg-Lys-Trp-Asn-Lys-Thr-Gl 

y-His-Ala-Val-Arg-Al a-I le-Gly-Arg-Leu-Ser-Ser ) CO 
m^MM-th, c p EGF PCO r 149-144 J Ji. 
GFPiiNJldSd^'^IIIlC. GFP0149-238#gOr5 
yiffll^d. a^rSyiS (Gly-Glj^Thr-Cly-Gly-Se 
r) , GFPcr)l^Uimcr)Tiymimitti>Zk 

i''*yy2M48#scors>'iae5ij^gWcL., rc 

Njii, ;<?;l^^i/a'jy<7)5a-^'>'h CaMCNcT) 
2~148#afi07Syiie?iJ (Persechini A et al 1997 
Cell Calcium 22. 209-216) ^MM-fl. imr> 
r + j ti, ATP^DH?fcllV^m3tSr^LTV'>|,t<7)Sr 
r-j (iATP^mft^Tt^^LTV^^v^t 
c7)S:SiftL. r * J {i. «l^;<?/Pi^'^Ail|^*i2mM 

■r§» ATP|E?g (AF/F) COiKi, #AM:t-feV-t- 

fias$:-s^-ri.« (HEK«) ffiKT^mmtm 

aiim<^«3t^S<0^^t*C0a (AF) 2rATP»tff<^ 
itit^J^ (F) t'giio/^ifi (Arbitraryunit) t'*)!.. 
Tnt J not tested SrSJict a. ttz. %mmt 
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(Photoisomerization) O r + j (j^ /U^-ty-tS 

[0 089] ^l~2<7)feSJ:'), cpEGFPcON* 
S:145M55#eiOr S yK(7)S-C'^Mt$-ti-. C*$rl40 
M47#Sc7)7 5 y iSc7)^T'^^t;§ -ti-T AT P 

Sl^Lfctc:^. N**n49ifcfii5o#gor$y^-C' 

4S^l.t>03tP'RJEtt3&*S*»-5fc. C*{i. 140. 144, 14 

[oo9o]c::t', immn/mn. 

tfi^ **OGFPC0149#@<?)rS/g|*>^>SifSI,t 

CltfOKS:GFPcON*(CBi^-rsyy;<f-YcOT$ 
yKS- rGFPc0148#B{:fflStSrSySSj 
§;i:*5;x'#l>, ^JtlBltttC, K^GFPC7)N**^ * 
*OGFP(;0150SacOTSyK*^^4&^l>i:^, ^« 
K^G F PCONMzmit^ V y:^-Y07 S 7 K)!)>^> 
N*fi8(C2«o;^r5/K5- rGFPc?)148#itCffl 

[009 1] GFP<7)148#gc7)75yi?SaSr*-y h 

( 1 ) Tie ( a ) . ( b ) <7)7^ymEm. mmii^ 

( a ) «ife«3fega«<0149-238#a<OT $ /KE 

( b ) B^^&i^vco 1 ~i44sacor s yg^ie 

(2) a*coi«s^jtw^^i:&friea:^iSfe®7tge« 

( h ) (/Mm^. N^i}>miz^i-i> z b imibt 

h : 

( a ) y f-jf->$:-&tfr S yKEJiJ ( U 
X) : 



<?)7S/SliB?iJ; 

( c ) m^<r> ( b ) mmbrn'^cT) < d ) ^Ejut ^ 

( d ) igfem5e5e®<7)149~238#B<or 5 

( e ) mmcn ( d ) <rm\btm<r) ( f ) mmb ^ 

( f ) *ife®3ese®« 1 ~i44#B «r 5 mw, 

¥\\ 

( g ) mw) ( f ) <rMmm(r> ( h > ^ 

[0093] (a) oi;y*-xji, ;<^;t- 

>-$:^tfttSor $ y KE^iJT'fe if ^ L< {i 1 - 
1 0 m<r>r S y KT'S) 0 , X^ntL< tiMet-Xaa-Xaa 

( XaaJiftEcOT 5 y iS ) T'3i O . ^{znt L < JiMet-G 
ly-Thr, Met-Val-AspT'*l. . ( c ) U y*-Y«, 

ffiScTjT s yimn-ch i. *\ » s l < ti o ~ i o Jico 
rsyKTfe^). J:'?fftu<(i2fflco75yigT\ 

rGFPC0147#BtCffli-f ^TSy^j *5Leu, Thr, 
ttziiGlyX\ rGFPc0148#BtCffiS-ri.75yKj 

*^ mitmmttdi7iimm^^(^-mz^tsmmi^':> 

( e) (^a^rsy i5«i, »iL<{l, 2~10fli<OT 

il'liZi-t Xo^j:7S. y 18Sr# < -^tf T S y S!E5iJT'*> 

0 , mzet L < JiGly-Gly-Thr-Gly-Gly-SerTfc h . 

( s ) «u >';&-z{i, ffi«or 5 yeE5ij-C'j)i.A\ 

«F*L<{i0~l Officers yg!-C&i3. J:'9#^L< 
(i 2 - 3 ffltfOr 5 ymXfi *) , t < (±Thr-Arg 

[ 0 0 9 4 ] JiaiOi Oif ^ LvvN'-f 3j--feyHf-ge® 

T<i55r>'ygi!^■^-^r (M 1 3 ) fcJ:tJf;*;l't>''jL 
Uy (CaM) ^ffifflUc. 
[0095] 
[S3] 
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% 3 







Ml 3 


Y 


cpEGFP 


£. 


CaM 


ATPJ&» 

( K c t c:\ 
\i\Y ! r ) 


n 




G3 


MGT 


O 


TS 


149-144 


GTR 


O 


0,7 


28 


+ 4- + 


G 1 7 


MGT 


O 


GS 


149-144 


GTR 


O 


0.3 


11 


+ + + 


G 1 8 


MGT 


O 


L E 


149-144 


GTR 


O 


1.6 


78 


- 


G 1 9 


MGT 


o 


PR 


149-144 


GTR 


O 


0 


12 


_ 


G4 1 


MGT 


o 


T I 


149-144 


GTR 


O 


0 


18 




G44 


MGT 


o 


TP 


149-144 


GTR 


O 


0 


21 


- 


G46 


MGT 


o 


T A 


U9-144 


GTR 


O 


0 


12 


- 


G47 


MGT 


o 


T Y 


149-144 


GTR 


o 


0.7 


19 




G4 9 


MGT 


o 


TQ 


149-144 


GTR 


o 


0 


18 




G5 0 


MGT 


o 


TN 


149-144 


GTR 


o 


0 


18 




G5 2 


MGT 


o 


TD 


149-144 


GTR 


o 


0.3 


20 




G54 


MGT 


o 


TC 


149-144 


GTR 


o 


0.3 


21 




G5 5 


MGT 


o 


TW 


149-144 


GTR 


o 


0 


20 




G56 


MGT 


o 


TG 


149-144 


GTR 


o 


0 


20 




G68 


MGT 


o 


TV 


149-144 


GTR 


o 


0 


23 





[00 96] [^4] 



ft 4 (a 3(00^*) 





X 


Ml 3 


Y 


cpEGFP 


z 


CaM 


AT PICS 
(AF/F) 


n 




G6 1 


MGT 


O 


T F 


149-144 


GTR 


O 


0.5 


22 




G6 2 


MGT 


O 


TK 


14&-144 


GTR 


o 


0 


28 




G 7 2 


MG T 


0 


L E 


149-144 


TR 


o 


1.6 


67 




G7 5 


MGT 


0 


TR 


14^144 


GTR 


G 


0 


29 




G7 6 


MGT 


O 


TM 


149-144 


GTR 


O 


0.6 


23 




G7 7 


MGT 


O 


T T 


149-144 


GTR 


O 


0.1 


10 


+++ 


G7 9 


MGT 


O 


TE 


149-144 


GTR 


O 


0.5 


26 




G8 0 


MGT 


O 


TH 


149-144 


GTR 


O 


0.3 


23 


-h 


GS 1 


MGT 


G 


T L 


149-144 


GTR 


o 


0.6 


8 




G8 5 


MVD 


O 


L E 


149-144 


TR 


o 


1.5 


16 




G2 2 


MGT 


o 


TS 


150-144 


GTR 


o 


0.6 


26 


+++ 



[0097] |S3~4 tCiB»WN'-f Jf-lr 
13) : 

a^GFP (cpEGFP) ; 



(CaM) Sr^fi-fl., 

[0 098] ^3-4 KfeV^T, a«<?DA'^jf-fe>-9-- 

mUt. ro-r • -fW^-GSS (WTs G8 5 

Vy^-X (Met-Val-Asp) ; 



(a4))02-1 53279 (P2002-t 



i:^i^yWR^i-—^<7>-^ (Ser-Ser-Arg-Arg-Lys-Tr 
p-Asn-Lys-Thr-Gl y-Hi s-Ala-Val-Arg-Al a-1 1 e-Gly-Arg- 
Leu-Ser-Ser) ; 
Vyii-Y (Leu-Glu) ; 

K^GFP {U^m^miiZ. GFP<!0149-238#S<7) 
rsyi?ia^l. jl^rS/iS (Cly-Cly-Thr-Gly-Gly-Se 
r) . GFPi01M44#@«07Syg!ie?iJI ; 
Vy^-Z (Thr-Arg) ; 

9>y h<0;!&;l^^i'*A'jy<02M48SB<075/KS:* 

[00 99] »3~4fcfcV>t. Uyi!-X^ Y. ZcO 

rOj Ji, (Ser-Ser-Arg-Arg-Lys-Trp-Asn-Lys-Thr-Gl 
y-His-Ala-Val-Arg-Ala-I le-Gly-Arg-Leu-Ser-Ser ) <7) 
RmMMtl. cpEGFPcT) ri49-i44j gjj^ 
G F P *^'N*SS*»^>litC, G F PC0149~238#e<07$ 
/KUfll, m7$.ym (Gly-Gly-Thr-Gly-Gly-Se 
r) . GFP<7)lM44#BcOTS/^iem*^l.^t 
^MM-fh, CaMO roj (i. ^-y h«2|s*c7);;^;Ut 

>':xvy2-\mB<ri7iymimMm-^, at 
pjs?g (AF/F) wffijs. «-/NM3f-byif-ae«^a 
(HEK«) ^^ATP»fii:m!ra»om^ 
^sc7)^^^bioffl (AF) iATPmmm±^& 

(F) T-fiJo^^ifi (Arbitrary unit) t'S)l>. r n j 

ti, MMLtimmmiiMti. tt:. ymmt (Ph 

otoisomerization) CO r + j (i, >'^'^:t■fe>'"^f— SSfi 
[0 1 00] ^3-4X14, ±t'jy;;>-X, 

7iymi:^it^-\tx, -ecoATPtcst-r^RjEttSrii 



U>';*-Z<7)ffi9ll{i. Gly-Thr-ArgTt>Thr-A 

-X<7)i2^WMet-Gly-TlirT'i)Met-Val-Asp-C't>ATP{c: 
m-lRmmz^m^j:i)^^rz, ttz. G2 2tWL-C 
{±G3«0cpEGFP (149-144) J: 0 -OT S 7 i?*^ 

[0101] ^3-41:^^1-^*30. teSGFPcON* 
«*«3ti:*<OGFP<0149SB<^r5yiS*><c.5&*'). U 
y;*-YlC rGFP<?D148#@t;fflS-t-ST5y^j t 
LX^)\^^iym (Glu) Srt-^tO (ra-T' - 
A--G18, G7 2. G8 5) *«*t^ff^:RiCttSr^t 
ATPt*ttl>«3KcO^{l:«AF/FtoV^T 1 . 5 
-l.ecDttSrq^Uw. ^/c, K^GFP(7)N5l5Jg«J2|s: 
*OGFP<7)150#@OrSyi?*>^>*&4'9. 'jy;:/- 
Yfc rGFP<7)148#SlCfflit.Sr$yKj blXh 
Ut-y (Thr) S-totcT) (G2 2) tSiJCtS (AF/ 
F = 0 . 6 ) ti^^^l. i<0£7)3t^^X//l'^^'> ASStt 

[0102] Mt:^3-4(0lSa*>^>, 148SgtcS^JS 

yu^^y^-s&wmm^timztzttimh. 

^<mi^ix^-^izbm^i}<'hi. 

[0103] h^Ui. ±a<?)*l~^4t:IB«<?)>'>M 
5r-ty-^-ga«ti4S"Hws GFPoi48#gior5y 

[0 104] 
[«5] 





GFP© 


A 


CAM 




Ml 3 


c 


GFPO) 




ATPIt?^ 

(AF/F) 




A 1 


1-144 


GTR 


O 


GT 


O 


TS 


149-238 




0.3* 




A2 


1-144 


QTR 


O 


GTGSGGGS 


O 


TS 


U9-23B 




0.5 





[0105] m5i,zimcr)JU:f-ky^-mQmt. n 
mmm&n(r) 1 -i44#sor 5 ysaeyj ; 

A ; 

fe'io-SEcoTS/Kie^j (mi 

3) ; 

Uy:^-B : 

(CaM) : 

Uy:^-C : 

GF P0149-238#@OT5 yKiE?iJ2r*1-S. 



[01 06] ^scijvif, yy*-A. C(?d7S 
/iSEWi-Si^MBTSI-. *3t. M13C0 roj 
(± , ( Ser-Ser-Arg-Arg-Lys-Trp-Asn-Lys-Thr-Gl y-H i s- 
Ala-Val-Arg-Ala-I le-Gly-Arg-Leu-Ser-Ser ) OlS^iJSr 
MMtl. CaMcO roj {i. 7-y h<7)**cO;«>P^>'' 
Ayy2~148#a<or5/iffli!?iJS:Si»-rS. 
r + jli. ATP»Hir{cllv^S^Sr^LTV^SC:i:^ 
ATPiJjig (AF/F) C7)il(i. ^fUa-^y 

bWM'^mm^^^cO^m.com (AF) ?rATP» 
t!rc^3t^JS (F) T-giJ-o/iii (Arbitrary unit) T'J) 



(a 5))02-153279 (P20 0 2-l?79 



(Photoisomerization) cO r + j (i, J"^^ ^^y-^—^ 

[0 1 07] ^5«i. GFP2is:*cON*fcJ;t/C5fe5ri> 
oA^f ^-fe>-t-iO:/;l/-roATP(ci^-ri.R)sE1tS- 
^^LTfcO. dcO/zt—r^ATPtc^tfCiil^^rA^^) 
R^Lfz. Uy;&-B«0*$S:ft<L!tA2<0:fr*JSlE 
C:c7):?'frii'J>';*-A, B. dm 

[0 1 08] mi^5i,Z^-m^i^(3. GFP 

mi>z. ummr i /mmmmHz. 94. 96. 222*1 
y-^-m^^nm i t *>\ g f p<^isaflijt*> 
[0109] *f6BBiOA'^ jr-fe>"9--ga«{i. ±^co 

Kii^co-U) ^Xtfiyf-y ymm^i—^ (hKli 

^m^\ :^m<7)^uyf-ty^-mmii. ± 

[0110] *^BB<7);>!f/i/>">A-fey-<?--sa©<0!^fc: 

m u^mt ixii. TIB ( a ) - ( h ) comm. n 

^i}-i>m^z^thZbi^Wibtl : 
( a ) Met-Gly-Thri ittiMet-Val-Asp ( U yi}- 
X) : 

(b) S::^>^ymm^i—ifSLQ9cO-mcr>7im 
IS^iJ ( Ser-Ser-Arg-Arg-Lys-Trp-Asp-Lys-Thr-Gly-His- 
A I a-Va 1- Arg-A 1 a- I 1 e-G 1 y-Arg-Leu-Ser-Ser ) ; 

(c) Leu-Glu (Oy^-Y) : 

(d) *lfeS3tSa«<^149~238#@<7)rSyKE 

(e) Gly-Gly-Thr-Gly-Gly-Ser : 

( f ) mm^MBm i ^ummr s y ise 

(g) Gly-Thr-ArgtJt(iThr-Arg (i;y;!?-Z) ;fc 

(h) 7-yhcO;<//Uti''aU>lia««02M48#g 

^-li. mmtHtDXx/mmi-x':^ii'i^'^j*mmt:m&i- 
mizmmt^zbti'^x^h. 

[0112] mm. *f&Bgo;^;L'v">i>.-ty9--afE 
iri±m^j:b'l,zmXLXl'lih>':>< h^fz:^)^^^^,^ 



y^-^^nbimb^M-^th^biziyyiDVi^^A 

m.i:m'm-^^bti^mX'hh. ttz. 

mmix'^<h-trzs&'Si. /jf\^i^^m&m^i 
tz\>^mmzmim.-tizbizx *)mmm^/i''y^j^ 

m^im^thZbhX'^^. hum. *^0Bm;l<- 
«{c«A LTiNBMwSa«S:«4S-li:l. 1 1 J; 0 , 

[0113] :(;j\^i^^Awmcom^ii. hi'^^(r>m 

sittciotfa. tan. mmmzm-thiiiv^y^ 

:Lbif-mxhh. ^w.mz\t. mm. ^mm^^y 
^-^^m'i-^i^\.zff-h^x . immm\m 
\^xikmM^n<riiiiv'y^j^mL\z%\.xmmL 
imitth^^m%\.xii<^bt''-mxhh i.m 

5) , ^l&HBcOA^jr-feyif-gaKJi. EGFP (i? 

u-y=r-/9-%.) bmmwmm.w(m.-kWo. a 

fiS±{i489nm-CJ> 0 , ^7t«i±{i509nmT'fc->3^c. 
[0114] tJt, *^BBfc*3l^TA'-^3j--fe>"t-afE 

mm. ^GFP(r>m. wm'jt=i-m 

S-3-Wag^Brii-S:-e-*i-fiiPCRtJ;>)f^ 
;c.{f, pEGFP-Nl (^'o-yr-yi^a) ) llffiii;^. ^CO 

9~-^wmzmx-fi> ^uzx'o. 
'mfrn^'M :t-fe y^-m.^%^mL'^^h^ b im 

[0115] [*^B3£7)A'^7r-feyt-seM<7)fttg(o 

[0116] *^BB{c*3i^T«l^tg3*L^>:;&;^v">A 
■fey-t-Jis ^«iffl)iahuiiian embrionic kidney (HEK) 2 
93 cellJ3i:?>'V'>XcO't1SjK*Jfti§«WC-et7)ae 
^ 5: K 0 ii ^ ii-C14«gcOffpfiE Sr fir -5 it , 

[0117] ro-y ■ :^yA'-G8 5£0;«;1/>">A-Ir 
y-r-SrHEK 293ifflJ!S4»'CSBijlf5?^ ( -e^OffiyiJ^i^J 

•>A-^ ^ym.^mk^'thz b t^mmWfb LT . 

ATP (O.lmM) ^i.X^-hf\^>^::i-)V (CCH) (0.1 

mM) S'f^ffl^-ti-fc. ^<nb%(r)w.%m^m3\z^-t. 

[ 0 1 1 8 ] HEK 293*fflflaftfOATPtCJttl)ibtcO^ 
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]S«o*«;2.2m3»U>:. >f3j-yv>fi/y (o.oi 

mM) b^ju>"yj^^:^y {2mM) (omm.zx'om^ 

A'l/^h.MSV^mS^. -f:t/V>f (0.01m 

M) tEDTA (10 mM) ^WM'fhZh^zX'OmU 

[0 119] tfc^ nmizixiiiw^'^j^-ty-^- (G 
8 5) t:^Lx\'^i^mm^wMmiz. mmin 

iV'-^n-lV (O.lmM) tii^J/^yji^y (lO mM) $• 

^m^'ttz. ^(nt^<DK^mimMzn^-t. is^o^ 
^tnm. t>vj^o-Mzmh^%(r>^mii. 7t<n 
nmm.m2.5mzmL. fty^.^ y\znthmt 

(rmtmmi ■lUzm.fz, 

(0 1 2 0] MfcHSCfcv^T. ;<?;l^i^':7AjftSi:*yI^ 
i^-i^A-by-t- (G85) <0^3fe*i:iOB!I«gS:^57-fl: 

^rfc« G8 5{i;:«:»«$:fflv->To<A.-ti-f^t£7)-C 

[0121] ^t2|s:||Hfl<7);^f;l,v'i>A-fey-9-- 
[0 122] 

Lrro-T' • -^yA-GS^n-HLTV^SpNl- 

1. W^tiK)55j■i/yi|ili^:^— fe'M13) 
¥rt®>57rj'y!g®=>f-f— b'm3 (S5I1#^3) Sr. 

2O<0r7-^'7- 

smMLCKMB-ir^^-?- 

(GCGCTAGCCGCCACCATGGGTACCTCATCACGTCGTMGTGGAATAAG 
ACAGGTCACGCAGTCAGA ; iE9IJ#-f 5 ) t 
sinMLCKM13-2r7^-?- 

(GGCGCGGCCaaCAACTAGnGAGaCAGCCGACaATAGCTCTGAa 
GCGTGACCTGTCTT ; iS?lJ#-t6 ) 

2:t>'7°W— hffT'^'f "7— t LTPolynerase chain r 

eaction (PGR) ?rffd, r/fo-;?,y;umSiiiji5rfi= 
V\ @6<J<7)PCR«!feS-y;W»<i>|l]IRU;^C<7)%NheI tSpel 

•c»jia»«jaaLPCR7 5^^^ y \- 1 

[0123] 2 . (3l^"GF P (circularly permutated 
enhanced GFP ; c p E GF P ) ) 



GPRS' n- ^*•rScDNASr•^^T^^^Sr5X S KpEGFP-Nl 

(Clontechtt7!)>^>|^$ix-r V^S) S:f-y7*P— h i: tf 
EGFP-3ir7-^ V- (GGACGCGTACTAGTAAOGTCTATATCATGGC 
CGAC : ffi5lj#^7 ) i:EGFP-207'7'f V- (CCGGTACCGCC 
CTTGTACAGCTCGTCCATGCC ; iE?lJS^8 ) 
Sr^ffltTPCRSrffd, r;yo-;?.>-';H;^Mci)S:ff 

@WWCR*!fe$:^rVl/*^^>|lllRL;ft<?)^SpeItKpnl 
T'»JRS»^«SLPCR7 7^^^ y h 2 , 
[0 124] |SIt<pEGFP-NlSrr>-rb—hi: LT 
EGFP-2ir7^ V- (GCGGTACCGGAGGGAGCATGGTGAGCAAGGG 
CGAGGAG ; IE5lJ#^9 ) i: 

EGFP-30r5-^ V- (GGAaCGTCCCCTTGTAaCCAGCTTGTGCC 
C:ie?iJ#^10) 

$:filfflL.TPCR$-ff3, T;<?'a-;^^r';i.^ijt|j,Sft 
U , g WiOPCRM!|tl S: y/U*^ ^> dllR t <7)*>KpnI i: Ml ul 

xmmmm lpcr7 7 h 3 5r #5 . 

( 0 1 2 5 ] 3 . v-'jL 'J y(CaM)) 

9 hcO;i&;W^i^'3. i; ycDNA (ie?ij#-t2 ; T^'-fe j^a 
M19312 (MoriM 2000 Biochemistry 39. 1316-13 
23) ) 5:3-Hn.7-7XS FrCaMSrryTP-htL 
•C , 5 «y b (Mi)V=^ x' jL V VtcSt-f 'f V- 
rCaH-27*7^-7- (GGACGCGT GAG CAA CTG ACT GAA GAG 

CAG;iJ?IJ#-tl 1 ) t 

rCaM-lOr^'f V- (GOGCGGCCGaCACTTCGaCTCATCATnG 
TAC;ffi?iJ#^l 2) 

SrfflV^TPCRSrffp. r;«yo-xy;H;^i*:iiS-tf V\ 

Bfi<)<?DPCRM?%$: y/l'*>'^ HIJR L./;iO*>Ml ul t NotI TSI 

RSBiSRMa LPCR79^^^ y f4S#S . 
[0 126] l-lii4OC0PCR77^';><>'h^gPgWtDNA 
1 igase-C-fe^ Ll:^WtCNheI t NotI ■C'$iJRS»aiJ!!!a L 

/CPEGFP-Nl vecto^^^ffl;^a^y^^ 

[0127] #il^t-r7 ^^-(i^^r 7 >f7-S:ffi 

fflU>! (^fVrV-ttfeJrZ/frilj^k^) . 

[0128] iieopcRco^^mi 

rVrU- hDNA 1 g 

2aac7)T7-^ v-#ioen^;i^ 

R^B''^'7r— (stratagenett) SV-f^J'ny 
pfuPJfe (strai^genett) txc-y y 
2. SmM dNTP (Takaratt ) ^n^J-y 

[0129] pcRcoraeasji 

1 ) 94S2^ l^^^JV 

2) 9 4S3 08." 
5 5S3 0#> 

7 2m^ 30'f^9)V 

3) 72JK2^ ll^-f j?;UT1to/c. 
[0130] DNA<7)ir';l.*>f,co|lIlR{iDNA Fragment Puri 

fication kit MagExtractor (Toyobolt) ?:fflV\ .y 

[0131] 7;5ra-xy;l.mmjj:»|{±l%^7tti2% 
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T0xi—Xir)U (Agarose LE, Nakarai tesqueft) iffi 
V\ l^EJ^yyT— (\V-/ h/Wris base 4.98g (Nak 
araitesquett), 7K8^K1.142 ml (Nakarai tesquett), 
0.5M EDTA (pH 8) 2m\ (EDTA:Ethyle-nediamine-N,N.N' 
N' tetraacetic acid di sodium salt. Dojintt) ) dZX 

[0132] «»*tC:J:|>DNAc7)WiNheI, Spel. M 

lui , Noti mm i:m\^^mmizmmtifcj'^y 7 r 

ffifflUT. DNAl-2V-f :7n^^AtcP*#3 0^::i 

^lOOv-f ^'PU'y^'-fcL. 3 7®ri-3^SR 
fib^-^fz. DNMi^^Of^DNA Fragment Purification kit 
MagExtractor (Toyoboit) y h (0-7:^0.7)1^ 

[0133] LigationRjEt;:(i:DNA Ligation kit(Takar 

[0 134] 3yb'-f-yb-fe;m;^HaHB101 (Takar 
ath) $:fflV^transfonBationWi;<?7Px'>i^^n^^ H 
^^rfflV^fv! (Molecular Cloning A laboratory Manual, 

2ndEdition. J. Sambrook. E. F. Fritsch, T. Maniat 
is^. Cold Spring HarborLaboratory Press, 1989) o 

[0135] ±mmi)^^<7)ryX 5 KcOigiR^QlAprep 
Spin Miniprep kit(Qiagena)$:fflV^^r *y hCOV— ^7 
Mzbfztfi^Xn->fz. 

[0136] mm^mx : cdna (ip%. m<^izmm 

^^^\°\U^tlfzTy:^i F) (±. Superfect transfecti 
on reagent (Qi agentt) V ^:=^jlTMZ ttzti^-^X 
5x1 0mmi0-9->f XcO*y\'-*'^Xf7)±tI10% 
}t, 30 units/iDl ^^Li/UytBO mg/ml XM^rhV 
^ i^ySr-^ODulbecco's modified EagletSJfi (Gibuco 
BRLtt) Ti^SL/thuiBan embrionic kidney (HEK) 293 
jfflfla (American Type Culture CollectionXC^At 
fz. 

[0137] m^Kfimmm\tm^zim<7^th o xh 

So tit. 3v>f ^'PiJ^^i.OilBcDNA (3v>f ^nU 
•y ^ - ) IC12. 5V-f n U (POSuperfect transfec 
tionreagenttJdlWSr'S'^^rV'^Dulbecco's modified Eag 
letf iffiS 0 V>f 9u^}y i^-^nt 1 O^Pal^ffitSa 
L/::^0"^ptc:jflL^t^'g"ODulbecco's modified EagletgJfi 



fz. ^mLfzmmm')ymmmxim:^Lx. i 

OZ^BfeifiJllLif Sr-^t^Dulbecco's modified EagletgttS: 
31* ( 3 c mr^f ^S/ai^ 0 2 5 U *y Mi.X 

2mx2^AB^mL. mi^zm^^fz. 

[ 0 1 3 8 ] SiJS : tg««c?)#«L^^;<?A'^;<?'^x^ 
mM^^Xr-xcOitci^v^Tt-f-ryA'-tcAtL. HBS 
?S (107 mM NaCl, 6 mM KCl, 1.2 mM MgSO*. 2 mM CaCl 
2, 1.2 mM KH2PO4, 11.5 mM glucose, 20 mM HEPES pH 
7.4 (Nakarai tesque. )^\\\\t^. HEPES: 2-(4-(2-Hydr 
oxyethyl)-l-piperazinyl)ethanesulfonic acid, Dojin 
i)^hmX) ) TUSLTt. 1 OOv^^^^p^^-coTt 
y^-yZ^yg! (ATP. Sigraatt) iT^di 1 0 0 V>f 
^y-(r>ii)Vf<:n-)V (Sigmatt) iiHBSicig*^ L Wl- 
}iafS4t^C. ^^^TCS-NTl^^if-miiSrfflVM88n 
mTD^ L525nmT^3eS:ieil L^t . 

[0 139] 

'^-(n^mzmmx%hh<r>xhh. ttz. ^wr<^^< 
>f it^y^-mmcr^^mmiiZi: 0 . iSttlg^TAM ^ 

[0140] «r&^fWtS^ tici Of^fig^ixTt* 

wmxt'. :^)w^^i.m^^thi^5^coh<^iza:^3oi^ 

tm<^^-yfz. tfz. &&n^<7)'ty'^-xhlcox\ 

^<7)m&^t:mriit^t^ztizx^mf^zmmiz^y 

[0141] mz^mm^ifzA^w^^M.'ty^-ii. 
mm&m(^h<^^m\^^x:^fu>'^M.m.m^th 
mmz&i^ji^tsztti^x^i. $^>(cc:cogs®<7)iifK 
mm. m. m^. mmmn. m 
m&(Dmmxx/mmm&<7)mmzmmi ztt<x^ 
s. 

[0 142] 



iSOO^^^uV^y^-Mlfzmmt:. v: 

SEQUENCE LISTING 
<;110>; Okazaki National Research Institutes 

<;120>; Method for producing a biosensor protein capable of regulating 
a fluorecence property of Green Fluorecent Protein, and the biosensor 
protein produced by the method. 
<;130>; A000004913 
<:160>: 12 

<;170>: Patentin Ver. 2.0 
<;210>: 1 
<:211>; 717 
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<;212>; DNA 

<;213>; Aequorea victoria 
<;220>: 
<;221>: CDS 
<;222>: (1)..(717) 
<:400>: 1 

atg age aag ggc gag gag ctg ttc acc ggg gtg gtg ccc ate etg gte 48 
Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 

15 10 15 

gag ctg gac ggc gae gta aac ggc cae aag ttc age gtg tee ggc gag % 
Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 

20 25 30 

ggc gag ggc gat gee ace tac ggc aag ctg ace ctg aag ttc ate tgc 144 
Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 

35 40 45 

acc acc ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg acc acc ctg 192 
Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu 

50 55 60 

acc tac ggc gtg cag tgc ttc age cgc tac ccc gac cac atg aag cag 240 
Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin 
65 70 75 80 

cac gac ttc ttc aag tec gee atg ccc gaa ggc tac gtc cag gag cgc 288 
His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 

85 90 95 

acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gee gag gtg 336 
Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 

100 105 110 

aag ttc gag ggc gac acc ctg gtg aac cgc ate gag ctg aag ggc ate 384 
Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He 

115 120 125 

gac ttc aag gag gac ggc aac ate etg ggg cac aag ctg gag tac aac 432 
Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn 

130 135 140 

tac aac age cac aac gtc tat ate atg gcc gac aag cag aag aac ggc 480 
Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn Gly 
145 150 1 55 160 

ate aag gtg aac ttc aag ate cgc cac aac ate gag gac ggc age gtg 528 
He Lys Val Asn Phe Lys lie Arg His Asn He Glu Asp Gly Ser Val 

165 170 175 

cag etc gcc gac cac tac cag cag aac acc ccc ate ggc gac ggc ccc 576 
Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro 

180 185 190 

gtg ctg ctg ccc gac aac cac tac ctg age acc cag tec gcc ctg age 624 
Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser 

195 200 205 

aaa gac ccc aac gag aag cgc gat cac atg gtc ctg ctg gag ttc gtg 672 
Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val 

210 215 220 

acc gcc gcc ggg ate act etc ggc atg gac gag ctg tac aag taa 717 
Thr Ala Ala Gly lie Thr Leu Gly Met Asp Glu Leu Tyr Lys 
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225 230 235 

<;210>; 2 
<:211>: 447 
<;212>; DNA 

<;213>; Rattus norvegicus 
<;220>: 
<;221>: CDS 
<;222>: (1)..(444) 
<;400>: 2 

get gac caa ctg act gaa gag cag ate gea gaa ttc aaa gaa get tte 48 
Ala Asp Gin Leu Thr Glu Glu Gin He Ala Glu Phe Lys Glu Ala Phe 

15 10 15 

tec eta ttt gac aag gac ggg gat ggg aca ata aca acc aag gag ctg % 
Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr He Thr Thr Lys Glu Leu 

20 25 30 

ggg acg gtg atg egg tct ctg ggg cag aac ccc aca gaa gca gag ctg 144 
Gly Thr Val Met Arg Ser Leu Gly Gin Asn Pro Thr Glu Ala Glu Leu 

35 40 45 

cag gac atg ate aat gaa gta gat gee gac ggt aat ggc aca ate gac 192 
Gin Asp Met He Asn Glu Val Asp Ala Asp Gly Asn Gly Thr He Asp 

50 55 60 

ttc cct gaa ttc ctg aca atg atg gca aga aaa atg aaa gac aca gac 240 
Phe Pro Glu Phe Leu Thr Met Met Ala Arg Lys Met Lys Asp Thr Asp 
65 70 75 80 

agt gaa gaa gaa att aga gaa gcg ttc cgt gtg ttt gat aag gat ggc 288 
Ser Glu Glu Glu He Arg Glu Ala Phe Arg Val Phe Asp Lys Asp Gly 

85 90 95 

aat ggc tac ate agt gca gca gag ctt cgc cac gtg atg aca aac ctt 336 
Asn Gly Tyr He Ser Ala Ala Glu Leu Arg His Val Met Thr Asn Leu 

100 105 110 

gga gag aag tta aca gat gaa gag gtt gat gaa atg ate agg gaa gca 384 
Gly Glu Lys Leu Thr Asp Glu Glu Val Asp Glu Met He Arg Glu Ala 

115 120 125 

gac ate gat ggg gat ggt cag gta aac tac gaa gag ttt gta caa atg 432 
Asp He Asp Gly Asp Gly Gin Val Asn Tyr Glu Glu Phe Val Gin Met 

130 135 140 

atg aca gcg aag tga 447 
Met Thr Ala Lys 
145 

<:210>: 3 
<;211>; 63 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;221>; CDS 

<;222>: (1)..(63) 

<;220>; 

<:223>: M13 segments of smooth muscle myosin light chain kinase 

<;400>; 3 

tea tea cgt cgt aag tgg aat aag aca ggt cac gca gtc aga get ata 48 
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Ser Ser Arg Arg Lys Trp Asn Lys Thr Gly His Ala Val Arg Ala lie 

15 10 15 

ggt egg ctg age tea 63 
Gly Arg Leu Ser Ser 
20 

<;210>; 4 
<;211>; 1251 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;221>; CDS 

<;222>; (1)..(1248) 

<;220>: 

<;223>; Biosensor gene of probe number G85 
<;400>; 4 

atg gtc gac tea tea cgt cgt aag tgg aat aag aea ggt eae gea gtc 48 
Met Val Asp Ser Ser Arg Arg Lys Trp Asn Lys Thr Gly His Ala Val 

15 10 15 

aga get ata ggt egg etg age tea ete gag aae gte tat ate atg gee 96 
Arg Ala lie Gly Arg Leu Ser Ser Leu Glu Asn Val Tyr lie Met Ala 

20 25 30 

gac aag cag aag aae ggc ate aag gtg aae ttc aag ate ege eae aae 144 
Asp Lys Gin Lys Asn Gly He Lys Val Asn Phe Lys He Arg His Asn 

35 40 45 

ate gag gae ggc age gtg cag etc gee gac eae tac cag cag aae ace 192 
He Glu Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr 

50 55 60 

ccc ate ggc gac ggc ccc gtg ctg ctg ccc gac aac cac tac ctg age 240 
Pro lie Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser 
65 70 75 80 

acc cag tec gee ctg age aaa gac ccc aac gag aag cgc gat cac atg 288 
Thr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met 

85 90 95 

gtc ctg etg gag ttc gtg ace gee gee ggg ate act etc ggc atg gae 336 
Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly Met Asp 

100 105 110 

gag etg tac aag ggc ggt ace gga ggg age atg gtg age aag ggc gag 384 
Glu Leu Tyr Lys Gly Gly Thr Gly Gly Ser Met Val Ser Lys Gly Glu 

115 120 125 

gag etg ttc ace ggg gtg gtg ccc ate etg gtc gag ctg gac ggc gac 432 
Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp 

130 135 140 

gta aac ggc cac aag ttc age gtg tec ggc gag ggc gag ggc gat gee 480 
Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala 
145 150 155 160 

ace tac ggc aag etg ace etg aag ttc ate tge ace ace ggc aag etg 528 
Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly Lys Leu 

165 170 175 

ccc gtg ccc tgg eee ace ete gtg ace ace etg acc tac ggc gtg cag 576 
Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Tyr Gly Val Gin 
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180 185 190 

tgc ttc age cgc tac ccc gac cac atg aag cag cac gac ttc ttc aag 624 
Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys 

195 200 205 

tec gee atg ccc gaa gge tac gtc cag gag cgc ace ate ttc ttc aag 672 
Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr lie Phe Phe Lys 

210 215 220 

gac gac ggc aac tac aag acc cgc gcc gag gtg aag ttc gag ggc gac 720 
Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp 
225 230 235 240 

acc ctg gtg aac cgc ate gag ctg aag ggc ate gac ttc aag gag gac 768 
Thr Leu Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp 

245 250 255 

ggc aac ate ctg ggg cac aag ctg gag tac aac acg cgt gac caa ctg 816 
Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn Thr Arg Asp Gin Leu 

260 265 270 

act gaa gag cag ate gca gaa ttc aaa gaa get ttc tec eta ttt gac 864 
Thr Glu Glu Gin He Ala Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp 

275 280 285 

aag gac ggg gat ggg aca ata aca acc aag gag ctg ggg acg gtg atg 912 
Lys Asp Gly Asp Gly Thr He Thr Thr Lys Glu Leu Gly Thr Val Met 

290 295 300 

egg tct ctg ggg cag aac ccc aca gaa gca gag ctg cag gac atg ate %0 
Arg Ser Leu Gly Gin Asn Pro Thr Glu Ala Glu Leu Gin Asp Met He 
305 310 315 320 

aat gaa gta gat gcc gac ggt aat ggc aca ate gac ttc cct gaa ttc 1008 
Asn Glu Val Asp Ala Asp Gly Asn Gly Thr He Asp Phe Pro Glu Phe 

325 330 335 

ctg aca atg atg gca aga aaa atg aaa gac aca gac agt gaa gaa gaa 1056 
Leu Thr Met Met Ala Arg Lys Met Lys Asp Thr Asp Ser Glu Glu Glu 

340 345 350 

att aga gaa gcg ttc cgt gtg ttt gat aag gat ggc aat ggc tac ate 1104 
He Arg Glu Ala Phe Arg Val Phe Asp Lys Asp Gly Asn Gly Tyr He 

355 360 365 

agt gca gca gag ctt cgc cac gtg atg aca aac ctt gga gag aag tta 1152 
Ser Ala Ala Glu Leu Arg His Val Met Thr Asn Leu Gly Glu Lys Leu 

370 375 380 

aca gat gaa gag gtt gat gaa atg ate agg gaa gca gac ate gat ggg 1200 
Thr Asp Glu Glu Val Asp Glu Met He Arg Glu Ala Asp He Asp Gly 
385 390 395 400 

gat ggt cag gta aac tac gaa gag ttt gta caa atg atg aca gcg aag 1248 
Asp Gly Gin Val Asn Tyr Glu Glu Phe Val Gin Met Met Thr Ala Lys 

405 410 415 

tga 1251 
<;210>; 5 
<;211>; 
<;212>; DNA 

<;213>: Artificial Sequence 
<;220>; 

<;223>: Primer for myosin light chain kinase M13 
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<;400>; 5 

gcgctagccg ccaccatggg tacctcatca cgtcgtaagt ggaataagac 50 
aggtcacgca gtcaga 66 



<;210>; 6 
<;211>: 

<;212>: DNA 

<;213>; Artificial Sequence 
<:220>; 

<;223>; Primer for myosin light chain kinase M13 

<;400>; 6 

ggcgcggccg ctcaactagt tgagctcagc cgacctatag ctctgactgc 50 
gtgacctgtc tt 62 

<;210>: 7 
<;211>; 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>: 

<;223>: Primer for GFP 

<;400>: 7 

ggacgcgtac tagtaacgtc tatatcatgg ccgac 35 

<;210>; 8 

<;211>: 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Primer for GFP 

<;400>; 8 

ccggtaccgc ccttgtacag ctcgtccatg cc 32 

<;210>; 9 
<;211>; 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>: 

<;223>; Primer for GFP 

<;400>: 9 

gcggtaccgg agggagcatg gtgagcaagg gcgaggag 38 

<:210>: 10 
<;211>; 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Primer for GFP 



<;400>; 10 

ggacgcgtcc cgttgtactc cagcttgtgc cc 

<;210>: 11 

<;211>: 



32 
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<:212>: DNA 

<;213>: Artificial Sequence 
<;220>: 

<;223>; Primer for calmodulin 

<;400>; 11 

ggacgcgtga ccaactgact gaagagcag 

<;210>; 12 
<:21l>: 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220: 

<;223>; Primer for calmodulin 

<;400>; 12 

gcgcggccgc tcacttcgct gtcatcattt gtac 



29 



34 



CI12] ^J/U^-^A-feyHf-geK (G3i3j:lXG8 
[03] ATPiJj:V;5r;l'A3-;WCj*LT, HEK293 



[04] ;<^;W\'3-/i.fcj:t/*7x>f ytSftUT. # 

[05] ;*;Wv'?Aii^t«3fett«M^^^/7 
70. 
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F:J^-A(##) 2G054 
4B024 
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AAIO CAIO EA03 GA04 GA05 
GBIO 

AAll BA80 CA04 CA09 DA03 
DA06 EA04 GAll GA18 GA19 
HAOl 

AGOl CA02 CAIO CA19 CC24 
DAB 

AAIO AA20 BAIO BAll BA12 
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